Isolation of human proteasomes and putative proteasome-interacting proteins using a novel affinity chromatography method.
The proteasome is the primary subcellular organelle responsible for protein degradation. It is a dynamic assemblage of 34 core subunits and many differentially expressed, transiently interacting, modulatory proteins. This paper describes a novel affinity chromatography method for the purification of functional human holoproteasome complexes using mild conditions. Human proteasomes purified by this simple procedure maintained the ability to proteolytically process synthetic peptide substrates and degrade ubiquitinated parkin. Furthermore, the entire purification fraction was analyzed by mass spectrometry in order to identify proteasomal proteins and putative proteasome-interacting proteins. The mild purification conditions maintained transient physical interactions between holoproteasomes and a number of known modulatory proteins. In addition, several classes of putative interacting proteins co-purified with the proteasomes, including proteins with a role in the ubiquitin proteasome system for protein degradation or DNA repair. These results demonstrate the efficacy of using this affinity purification strategy for isolating functional human proteasomes and identifying proteins that may physically interact with human proteasomes.